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(57) ABSTRACT

The mvention relates to a method for manufacturing dental
prostheses, wherein from a raw material area, such as a blank,
a dental prosthesis 1s manufactured (milled out) at a manu-
facturing position, such as a milling position, the manufac-
turing position of one or more dental prostheses being deter-
mined on the basis of one or more predetermined criteria.
Furthermore, the invention relates to a method for checking a
worked raw material area and/or a manufacturing arrange-
ment for a raw material area, wherein 1t 1s checked whether
one or more manufacturing shapes can still be manufactured
from a number of predetermined manufacturing shapes.
Moreover, the invention relates to a method for manufactur-
ing a dental prosthesis, wherein from a raw material area a
dental prosthesis 1s manufactured, wherein a raw material 1s
selected from a plurality of raw material areas on the basis of
one or more predetermined criteria. Moreover, the invention
relates to a corresponding computer, a computer program,
and a machine-readable medium.
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METHOD FOR MANUFACTURING DENTAL
PROSTHESES, METHOD FOR CHECKING A
WORKED RAW MATERIAL AREA OR A
MANUFACTURING ARRANGEMENT,
COMPUTER, COMPUTER PROGRAM, AND
MACHINE-READABLE MEDIUM

BACKGROUND OF THE INVENTION

The mmvention relates to two methods for manufacturing
dental prostheses, a method for checking a worked raw mate-
rial area and/or a manufacturing arrangement as well as a
computer, a computer program and a machine-readable
medium.

From WO 02/39036 Al, 1t 1s known to digitally detect the

shapes of remaining tooth areas by means of patterns and to
generate the shapes of dental prostheses on the basis thereof

with the aid of software. The shape data of dental prostheses
obtained 1n the process can subsequently be used for manu-
facturing the dental prostheses, for example by milling or
laser lithography.

All of these cases are single-piece productions as each

dental prosthesis 1s individually and only once fabricated for
the individual remaiming tooth area.

BRIEF SUMMARY OF THE INVENTION

It 1s the object of the present invention to provide a method
for manufacturing dental prostheses, a method for checking a
worked raw material area and/or a manufacturing arrange-
ment, as well as a computer, a computer program and a
machine-readable medium by which a large number of dental
prostheses can be manufactured as optimally as possible.

This object 1s achieved by a method according to claim 1,
a method according to claim 15, a method according to claim
18, a computer according to one of claims 21 to 23, a com-
puter program according to claim 24, and a machine-readable
medium according to claim 25.

Advantageous embodiments are disclosed in the sub-
claims.

In the method, the manufacturing position of one or more
dental prostheses 1s determined on the basis of one or more
predetermined criteria. This can be best performed all-auto-
matically with a computer.

The manufacturing position on the one hand results from
the orientation of the manufacturing location (to be changed
by rotation) in the raw material area as well as from the
position of the manufacturing location (to be changed by
shifting). Tilting 1s also possible.

One possible manufacturing process 1s, for example, maill-
ing out of a blank. In the process, a manufacturing shape, 1.¢.
a milling shape, 1s milled out of a raw matenal area, 1.¢. a
blank, at a manufacturing position, 1.¢. a milling position.

However, other methods, such as construction methods,
can also be employed as manufacturing methods, such as
laser lithography, where the respective uppermost layer of a
powdery material that 1s applied layer by layer 1s worked with
a laser. The laser 1rradiation can locally melt the powdery
material and harden it to form a dental prosthesis. Here, the
raw material area 1s the area where the raw matenal (e.g. the
powdery material) can be located, so that 1t can be processed
to form a dental prosthesis.

The consideration of one or more predetermined criteria
permits purposeiul optimisations of the manufacturing pro-
cess that show effects 1n case of a great number of dental
prostheses to be manufactured.
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It 1s, for example, possible to fix the manufacturing posi-
tion 1n the raw material area such that as many dental pros-
theses as possible can be manufactured from the raw material
area. It 1s also possible that the manufacturing process 1s as
fast as possible or that shape/remaining size of the unworked
raw material area remains such that presumably as many
dental prostheses as possible can still be manufactured from
the raw material area. Furthermore, the stability of the raw
material area can be considered. For example, during milling
out from a blank, the stability of the blank with respect to
deformation by the milling working can be considered.

Further, depending on the type of the dental prosthesis, for
example, a varying precision of the manufactured part can be
desired which can vary depending on the position of the
manufacturing position. In laser lithography, there are areas
where focussing 1s particularly sharp and thus high precision
1s achieved, while the precision in other areas 1s not as high. In
milling, too, the precision at the edge of the blank, where it 1s
held firmly, will be higher than 1n other areas, where 1t can
somewhat deform.

Advantageously, the manufacturing position 1s therefore
determined by means of one or more different criteria. These
can be, for example, the manufacturing position of one or
more other dental prostheses 1n the raw matenial area, the
manufacturing shapes of dental prostheses still to be manu-
factured and which have not yet been associated to a raw
material area, shape or remaining size, respectively, of the
unworked area of a raw material area after manufacture, the
distance to one or more of other manufacturing positions of
dental prostheses 1n the raw material area, the manufacturing
time, the overlap of marginal manufacturing areas between
various manufacturing positions, the type of material of the
raw material/blank, and/or the type of the dental prosthesis.
Further criteria are possible.

By the determination of the manufacturing position, for
example, on the basis of the manufacturing position of other
dental prostheses or on the basis of the shape and/or remain-
ing size of the unworked areas of the raw material area and/or
the distance to one or more of other manufacturing positions
of other dental prostheses or the overlap of marginal manu-
facturing areas, 1t can be possible to accommodate the manu-
facturing positions of as many dental prostheses as possible n
one single raw material area. These can be milled out imme-
diately one after the other, or else with the raw matenal area
being taken out of a manufacturing machine in between. By
optimising the arrangement of the manufacturing positions, 1t
1s possible to manufacture as many dental prostheses as pos-
sible using as little material as necessary.

Taking ito consideration the expected manufacturing
time, a manufacturing process as fast as possible can also be
achieved. If, for example, a change of milling tools 1s neces-
sary, the position of the dental prosthesis on the blank atfects
the milling time. If the distances between the milling position
and the tool change position are relatively long, the cutter
head has to reciprocate for relatively long times which affects
the milling time. In laser lithography, too, the manufacturing
time varies at different locations within the raw material area.

In order to mill a dental prosthesis out of a blank, a milling,
tool has to mill a certain gap between the dental prosthesis and
the rest of the blank. In the gap, there are possibly still webs
bridging the gap for supporting the dental prosthesis. The
milling area 1s thus larger than the extension of the dental
prosthesis, as the dental prosthesis has to be surrounded out-
side by the above-mentioned gap. This gap 1s referred to as
marginal milling area or marginal manufacturing area. If the
marginal milling areas overlap between the various dental
prostheses, this 1s not very harmiul but can be advantageous
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for optimally utilizing the blank. In laser lithography, certain
mimmum distances between two dental prostheses also have

to be observed 1n order to avoid an unintended connection
between two dental prostheses. Each manufacturing shape 1s
thus also surrounded by a marginal manufacturing area where 53
no laser working of powder must take place.

Due to the milling out of dental prostheses, the blank loses
stability. It can therefore be advantageous to consider this
when the milling position 1s determined in order to be able to
utilize good blank stability even when the last dental prosthe- 10
ses or else already the second or third dental prosthesis are
milled. If the blank 1s, for example, clamped at 1ts edge, an
instable blank can easily flutter somewhat leading to 1mpre-
cise dental prostheses. This can be relevant 1n particular
depending on the type of dental prosthesis. 15

The mentioned or else other criteria can be taken into
consideration with various weighting factors depending on
the importance.

The determination of the manufacturing position 1s advan-
tageously performed with a computer. This permits the simul- 20
taneous consideration of several or many criteria with repro-
ducible results. The relevant criteria can have been selected
by an operator or else been selected automatically. A seli-
learning system, where the criteria are automatically
weilghted with various factors and these factors are adapted on 25
the basis of the end results, e.g. with respect to the utilization
of the raw matenal area, can be almost exclusively realized
with a computer. Further, a computer permits high processing
speed and therefore relatively high data throughput rates. For
determining the manufacturing position, various of the men- 30
tioned criteria can therefore as a rule only be considered with
a computer.

The positioming of the webs for supporting the dental pros-
thesis during and after milling 1s advantageously also per-
formed by means of one or more predetermined criteria. This 35
permits an automatic positioning of the webs. Here, particu-
larly relevant criteria are the stability of the position of the
dental prosthesis during milling and the stability of the blank,
respectively, 1n particular 1n the area of the webs. During
milling, the blank has to be supported by the webs such that it 40
moves or 1s deformed as little as possible under the mechani-
cal influence of the cutter head. The stability of the position of
the dental prosthesis 1s only provided by the webs 1n this case.
Furthermore, 1t has to be considered at which location the
webs end 1n the blank as a web that 1s supported at an instable 45
part of the blank cannot impart any stability to the dental
prosthesis during milling.

The posittioning and/or the number of webs 15 best per-
formed automatically with a computer.

The various criteria for arranging the webs or for determin- 50
ing their number can also be considered with various weight-
ing factors.

It 1s advantageously possible to determine a manufacturing,
position after another dental prosthesis has already been
manufactured from the raw matenal area. This permits an 55
immediate determination of the position, so that afterwards
one can directly start the manufacture. This 1s an advantage 1in
case of urgent orders. On the other hand, 1t 1s advantageous to
determine the manufacturing position of several dental pros-
theses before one of them 1s manufactured from the raw 60
material area, as then both manufacturing positions can be
optimally adjusted with respect to one another. For doing so,
however, one has to wait until at least two orders for dental
prostheses are received. Otherwise, the adjustment of the
manufacturing position of a dental prosthesis 1s only possible 65
by means of the predetermined manufacturing position of the
other dental prosthesis.

4

A method in which one first tries to completely fill one raw
matenal area with the manufacturing positions of several
dental prostheses 1s particularly advantageous. Only when the
raw material area 1s largely completely utilized, 1.e. most
probably no further manufacturing positions can be arranged
thereon, the raw material area 1s worked, 1.e. the blank 1s, for
example, milled or a laser lithography method 1s performed.
This has the advantage that the raw material area can be
optimally utilized altogether as the relative position of all
dental prostheses relative to one another can be optimised
with respect to the raw material area yield. In the process,
other relevant criteria can also be considered.

A method i which from a number of dental prostheses
those prostheses to be manufactured that result 1n a utilization
of the raw matenal area as good as possible are selected 1s
particularly advantageous. Thus, for example, ten of fifteen
dental prostheses to be manufactured which can be optimally
arranged 1n the raw material area can be selected.

In the method, advantageously the ratio of blank surface to
milled surface and/or unmilled surface can be determined.
This can be taken as a measure of how well a blank was
utilized. Moreover, the ratio of raw material volume to vol-
ume to be worked and/or unworked volume can be deter-
mined and taken as measure of utilization. Moreover, the
surface of a projection of the worked volume to a plane being
in parallel to the applied powder layers or a blank surface can
be determined in comparison to the surface of such a plane
and possibly taken as utilization factor.

Moreover, the dental prostheses to be manufactured can be
weighted with predetermined values and the sum of these
weilghted values can be formed. This sum can be taken for a
predetermined raw material area type as measure for the
utilization of the raw material area.

The mentioned procedure steps for determining the utili-
zation of the raw material area can be taken for determining
the manufacturing position. Furthermore, they can be taken
for evaluating the effected determinations of manufacturing
positions. With this evaluation, for example, the weighting of
the various criteria can be optimised when the manufacturing
position 1s determined, like with a seli-learning system.

In a method for checking a worked raw material area or a
manufacturing arrangement for a raw material area, respec-
tively, 1t 1s checked whether from a plurality of predetermined
manufacturing shapes one or more manufacturing shapes can
still be manufactured. With an already partly worked raw
material area, the method can be employed for checking
whether the raw material area 1s full or not yet full. A full raw
material area can be rejected as no further dental prostheses
can be manufactured therefrom. Instead of checking a raw
material area from which dental prostheses have already been
manufactured, a manufacturing arrangement for a raw mate-
rial area can also be checked. Such a manufacturing arrange-
ment 1s composed of various manufacturing positions of vari-
ous dental prostheses which can be manufactured from a raw
material area 1n the given arrangement.

During milling, for example, partly worked blanks can be
stored and reused later. In laser lithography, containers in
which the construction i1s performed can be removed from the
laser lithography device and reinserted later. By doing so, one
can manufacture another dental prosthesis above and/or next
to an already manufactured dental prosthesis.

The given manufacturing shapes can be those of dental
prostheses still to be manufactured, however, they can also be
given standard shapes. By means of predetermined standard
shapes, for example, an already worked raw material area can
be checked on the basis of objective criteria to find out
whether 1t makes sense to further store the raw material area
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in order to possibly manufacture dental prostheses from 1t
later or to reject the raw material area.

A method for manufacturing a dental prosthesis consists in
selecting an individual raw material area from which the
dental prosthesis 1s to be manufactured from a plurality of raw
material areas.

This method makes sense 1if, for example, several raw
maternal areas from which the dental prosthesis can be manu-
factured are available. If the various raw material areas are,
for example, already partly worked, on the basis of the
worked areas of the various raw material areas, a varying
utilization of the raw material areas can result from a posi-
tioming of the manufacturing position of the dental prosthesis
to be manufactured 1n the various raw matenal areas. The
selection of the raw material area 1n which an optimal utili-
zation results 1s therefore advantageous 1n this case.

The number of available raw material areas can be another
criterion. IT already a large number of raw material areas from
which possibly only one dental prosthesis can be manufac-
tured 1s stored, 1t can be advantageous to mill out a dental
prosthesis not optimally utilizing a raw material area if thus
the raw material area can be rejected to provide space 1n the
raw material area storage. If, for example, no blank of an
appropriate thickness exists, a blank of a greater thickness can
be selected. ITno laser lithography container in which optimal
utilization 1s possible with the still available construction
height 1n the container 1s available, 1t can also be advanta-
geous to use a container that 1s not optimally utilized if then
all already manufactured dental prostheses can be withdrawn
from the container and used.

If a raw material area 1s just located 1n a manufacturing
machine, 1t can also be advantageous to select this raw mate-
rial area as then one can directly start the manufacture of the
dental prosthesis. This possibly permits short working times
in case ol very urgent manufacturing orders.

The raw material areas, 1.e., for example, the containers of
the laser lithography method or the blanks, are advanta-
geously automatically transported from a storage to the
manufacturing machine (laser lithographer, milling machine)
and possibly back again. This on the one hand prevents mis-
operations and permits an operation as cheap as possible. To
this end, for example, a robot and/or automated transporting,
plants can be employed.

Furthermore, a computer, a computer program, and a
machine-readable medium are provided for performing the
mentioned methods.

BRIEF DESCRIPTION OF THE DRAWINGS

Advantageous embodiments are to be illustrated with ret-
erence to the enclosed drawings, wherein:

FIG. 1a shows a plan view of a dental prosthesis 1n a blank;
FIG. 15 shows a lateral section of a dental prosthesis 1n a

blank;

FI1G. 2 shows a milling position of a dental prosthesis on a

blank;

FI1G. 3 shows the milling positions of two dental prostheses
on a blank;

FI1G. 4 shows the milling positions of two dental prostheses
with another arrangement on a blank;

FI1G. 5 shows the arrangement of several dental prostheses
on a blank as well as several milling shapes;

FIG. 6 shows several blanks and a milling shape.

FIGS. 7-25 are tflow diagrams 1llustrating different aspects
of the method of the invention;
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FIG. 26 1s a block diagram of an exemplary computer
system of the invention.

DETAILED DESCRIPTION OF THE INVENTION

In the following Figures, the milling method 1s described
representatively of generally one manufacturing method.
However, the embodiments also correspondingly apply to
other manufacturing processes, such as laser lithography.

In FIGS. 1a and 15, a milled out dental prosthesis 1s shown
in a plan view and 1n a lateral section. FIG. 15 corresponds to
the section along line A-A' in FIG. 1a. The shown dental
prosthesis 1s a three-membered dental prosthesis composed
of the three members 3, 4, 5. Each member corresponds to a
teeth position 1n a jaw. The dental prosthesis 2 1s still con-
nected to the blank 7 by the webs 6. The rest of the dental
prosthesis 2 1s milled out. The webs 6 are located in the
marginal milling area 8, 1.e. the area 1n which milling 1s
performed, where, however, there 1s no portion of the dental
prosthesis 2. This marginal milling area 8 (not 1n shaded line)
surrounds the dental prosthesis 2 as can be seen in FIG. 1a 1n
a plan view. The outer boundary of the marginal milling area
8 defines the boundary of the area within which the blank 1s
worked by milling. The boundary determines the milling
shape. The milling shape represented in FIG. 1a can be
arranged on a blank 7 in various orientations or positions,
respectively.

In FIG. 2, one example of an arrangement of a milling
shape on a blank 7 1s shown. Here, the blank 1s of square
shape, however, other shapes can also be provided, such as
round, rectangular and otherwise shaped blanks.

A dental prosthesis 2, which 1s designed by way of example
as twelve-membered dental prosthesis 2 in FIG. 2, 1s sur-
rounded by a marginal milling area 8. Furthermore, webs 6
are drawn which serve for connecting the dental prosthesis 2
with the blank 7 during and after the milling procedure. Here,
the blank 7 1s clearly larger than the milling shape. Therefore,
the milling shape can be arranged on the blank 7 in various
orientations. In the process, the arrangement represented 1n
FIG. 2 can be changed by shifting the milling shape upwards,
downwards, to the right or to the leit, or by rotating 1t, stmul-
taneously with or independent of such a shifting, to the right
or to the left. A tilt about an axis, for example situated 1n the
blank plane, 1s also possible. In the method, the milling posi-
tion 1s determined on the basis of predetermined criteria to
obtain an optimised method.

The blank 7 can be designed such that it 1s altogether
accessible to the milling machine with its surface. However,
blank shapes where only one portion of the blank at a time 1s
accessible to the milling machine can also be taken into
consideration. The other portions of the blank can be made
accessible by pushing the blank into the area of the milling
machine. Here, the blanks advantageously have the shape of
long rods.

In FIGS. 3 and 4, a case 1s depicted where two milling
shapes of two dental prostheses 2, 9 are to be accommodated
on one blank.

In FIG. 3, a case 1s depicted where a bounding box 11 1s
arranged around the milling area of the dental prosthesis 2.
The bounding box 11 here has a distance 10 to the respective
extreme ends of the boundary of the marginal milling area 8.
Here, the bounding box 11 1s right-angled, however, it can
also be arranged with an oblique angle, as shown by line 11",
Instead of four-cornered, one can also use three-, five-, six-,
seven-, or eight-cornered, or round, elliptic or otherwise
shaped bounding boxes. The bounding box 11 here only
serves for determining the position of the dental prosthesis 9.
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The dental prosthesis 9 1s also surrounded by a bounding,
box 12 which was also constructed such that a minimum
distance 10' between the outer boundary of the milling shape
and the line of the bounding box 12 1s observed.

The distance 10 and 10' can also be zero. However, a value 5
other than zero ensures that between the dental prosthesis 2
and the dental prosthesis 9, blank material of at least the width
corresponding to the values 10 and 10' remains. This ensures
a certain desired stability of the blank 7 after the milling out
of the dental prostheses 2 and 9. 10

The two bounding boxes 11 and 12 are arranged relative to
one another such that they are coincident at one boundary
line.

However, 1t 1s also possible to keep a minimum distance
between the bounding boxes of two dental prostheses. This 15
can also ensure a minimum distance between two dental
prostheses which can be relevant for the stability of the blank
7 after the milling out.

In the method of determining the milling position, first the
data of the dental prostheses 2, 9 are evaluated for determin- 20
ing respective bounding boxes 11, 12. Subsequently, the
bounding boxes 11, 12 are arranged on the blank 7 relative to
one another according to predetermined criteria. These crite-
ria can be, for example, to {ill the whole surface of the blank
7 with bounding boxes, 1f possible, which 1s best performed 25
by having the bounding boxes overlap at their boundary lines.

Another method of determining the milling position 1s
shown 1n FIG. 4. Here, no bounding boxes are determined;
instead the milling positions are arranged directly on the
blank 7 without the intermediate step via the bounding boxes. 30

The milling positions of the dental prostheses 2, 9 can here
be arranged relative to one another such that the outer bound-
aries of the marginal milling areas 8, 13 slightly contact each
other. However, as 1in the marginal milling areas 8, 13 there 1s
no material apart from the webs 6, the marginal milling areas 35
8 and 13 can even overlap (see areca 14). By passing the
milling tool through the respective marginal milling area 8,
13, neither the dental prosthesis 2 nor the dental prosthesis 9
1s damaged. The respective marginal milling areas 8, 13,
however, must not overlap the area of the dental prosthesis 2, 40
9 or the respective webs. Instead of an overlap or a contact of
the marginal milling areas 8, 13, a minimum distance from the
marginal milling areas 8, 13, can be predetermined.

As can be seen when comparing FIGS. 3 and 4, the differ-
ent arrangement of the milling areas of the dental prostheses 45
2 and 9 result 1n different shapes and/or remaining sizes of the
milled surface ofthe blank 7. From the blank 7 1n FIG. 4, more
dental prostheses can be milled out than from the blank 7 1n
FIG. 3, as here the distance between the milling areas 1s larger.

On the other hand, the blank 1n FIG. 3 has a higher stability 50
compared to the blank of FIG. 4 where no web-like connec-
tion remains between the dental prostheses 2 and 9.

When determining the milling positions of the dental pros-
theses 2 and 9, a sufficient distance to the margin of the blank
7 1s also considered. 55

In FIG. 5, a blank 7 1s shown. The milling shapes drawn on
the blank 7 can either be planned milling positions or already
milled out areas. In the area 15 of the blank 7, there 1s still
some space for the milling position of another dental pros-
thesis. In FIG. 5, various milling shapes are shown on the 60
right. The milling shapes shown on the right in FIG. 5 can be,
for example, milling shapes of dental prostheses still to be
produced. However, they can also be predetermined standard
shapes which approximately correspond to consistently
occurring milling shapes of dental prostheses. On the rnight in 65
FIG. 5, some shapes are represented by way of example only.
Essentially more or less shapes are also possible.

8

In the method, one tries to arrange each of the shapes 164
to 16¢ 1n the area 15 of the blank 7. While this 1s certainly
possible with the milling shapes 16a to 16¢, the milling shape
164 will cause difficulties.

With the method, one can determine, for example, whether
the blank 7 1s Tull or not yet full. If none of the predetermined
milling shapes can be accommodated on the blank 7, the
blank 1s rated to be full and can therefore be rejected.

If the predetermined milling shapes are the milling shapes
of dental prostheses to be manufactured, a maximum number
of predetermined milling shapes can be preset. Thus, it can be
reasonable, for example, not to consider more than 10, 20, 30,
40, 50 or 100 milling shapes to be manufactured. The more
milling shapes are considered, the more elaborate the method
will be, the more probable 1t will be, however, that there 1s a
milling shape which can be still arranged on a blank that 1s
nearly full.

In order to judge how well a blank 7 1s utilized, for
example, 1 FIG. 5 the surface which 1s unworked can be
related to the worked surface.

Moreover, the various dental prostheses can be weighted.
An n-membered dental prosthesis, for example, can be
weighted with a value n or n” or the like, and subsequently, the
sum of the weighted values can be determined 1n order to
judge how well the blank 7 1s utilized. Multi-membered den-
tal prostheses necessarily require more space, so that a higher
weighting 1s reasonable. The higher the sum, the better the
utilization 1s.

In FIG. 6, a case 1s depicted where two blanks 7' and 7" are
available, which, however, both have an area 15" and 15"
available from which dental prostheses can be milled out. The
method will be 1llustrated with reference to the milling shape
17 by way of example. It1s checked whether the milling shape
17 can be fitted into the area 15' of the blank 7' or 1n the area
15" ofthe blank 7". On the basis of these examinations, one of
the two blanks 7', 7" 1s selected. Instead of two blanks, one can
also consider at least or at most 10, 20, 30, 50 or 100 blanks.
When selecting the blank, various criteria can be taken into
consideration. For example, 1t can be optimal to select such a
blank where a high utilization factor of the blank results with
the arrangement of the milling shape 17. If a large number of
blanks 1s available 1t can also be advantageous to utilize a
blank that 1s subsequently rated as full 1n order to reject the
blank and provide space for a new blank. The space 1s essen-
tially predetermined by the storage capacities.

If the thickness of the available blanks varies, the thickness
of the blanks can also be taken into consideration. Inherently,
it 1s always reasonable to select the thinnest blank from which
the dental prosthesis can be milled out, however, under cer-
tain circumstances 1t can also be advantageous to use a some-
what thicker blank 11 the same 1s then particularly well uti-
lized, or it can then be e.g. disposed of.

The shape and/or remaining size of the blanks 7', 7" after
the arrangement of the milling shape 17 can also be consid-
ered. The milling time can also be a criterion.

Instead of the selection of a blank on the basis of only one
milling shape 17, one can also take into consideration two or
more milling shapes.

The various blanks are best administrated in a blank data
base. The latter stores, for example, a blank identification, the
milled out areas or the not yet milled areas, as well as further
data, such as age, storage time, etc. In the methods, software
that executes the methods automatically accesses the blank
data base in order to retrieve the information necessary for the
various procedure steps.

The methods described herein can be easiest automatically
executed by a computer. For doing so, a correspondingly
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equipped computer as well as a computer program or a
machine-readable medium with instructions to be executed
by the computer can be provided.

The mvention claimed 1s:

1. Method for manufacturing dental prostheses from a raw
material area at a manufacturing position, comprising;:

determining the respective manufacturing position of one
or more dental prostheses on the basis of at least one of
stability of the raw material area during the manufacture
of the one or more dental prostheses and stability of the
raw material area after the manufacture of the one or
more dental prostheses.

2. Method according to claim 1, further comprising further
determining the manufacturing position on the basis of at
least one of the following criteria:

manufacturing position of at least one other dental pros-
thesis 1n the raw material area,

manufacturing shapes of the one or more dental prostheses
to be manufactured,

a shape of an unworked surface of the raw material area to
be remaining after the manufacture of the one or more
dental prostheses,

a s1ze of the unworked surface of the raw material area to be
remaining after the manufacture of the one or more
dental prostheses,

distance to any other manufacturing positions of the one or
more dental prostheses 1n the raw material area,

manufacturing time,

overlap of marginal manufacturing areas with the raw
material area margin or overlap of marginal manufac-
turing areas with the marginal manufacturing area of
other manufacturing positions, and

material type of the raw material area, and

respective type of the dental prosthesis.

3. Method according to claim 2, further comprising apply-
ing weighting factors to the criteria, and taking into consid-
eration the weighting factors when a plurality of the criteria
are used when determining the respective manufacturing
position.

4. Method according to claim 2, wherein determining the
manufacturing position includes using a computer, such that
the at least one criterion 1s predetermined by manual selection
at the computer by an operator or automatically by the com-
puter.

5. Method according to claim 2, further comprising posi-
tioming of webs for supporting the respective dental prosthe-
s1s during the manufacturing process on the basis of at least
one said criterion.

6. Method according to claim 5, further comprising at least
one of positioning the webs and specitying a number of the
webs on the basis of the at least one criterion, wherein the at
least one criterion 1ncludes at least one of:

stability of the position of the respective dental prosthesis
during the manufacturing process, and

stability of the raw maternial area, 1n particular in an area of
the webs.

7. Method according to claim 6, further comprising apply-
ing weighting factors to all the criteria, and taking into con-
sideration the weighting factors when a plurality of the crite-
ria are used when determining the respective manufacturing,
position.

8. Method according to claim 1, further comprising deter-
mimng the manufacturing position after a previous dental
prosthesis has already been manufactured from the raw mate-
rial area.

9. Method according to claim 1, further comprising deter-
mimng the manufacturing positions of the one or more dental
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prostheses before one of the dental prostheses has been manu-
factured from the raw material area.

10. Method according to claim 1, further comprising
selecting some of the one or more dental prostheses to be
manufactured and omitting others of the one or more dental
prostheses, to achueve a higher utilization of the raw material
area than 1I one or more of said omitted dental prostheses
would have been selected 1nstead of one or more of said
selected dental prostheses.

11. Method according to claim 1, wherein determining the
respective manufacturing position includes

checking a worked raw material area or a manufacturing,

arrangement for the raw material area 1n order to exam-
ine a shape or a remaining size of an unworked surface of
the raw material area, and

checking whether from a number of predetermined manu-

facturing shapes at least one of the predetermined manu-
facturing shapes can be manufactured from the
unworked surface of the raw material area.

12. Method according to claim 1, further comprising deter-
mining at least one of a ratio of the raw matenal area to a
worked surface area of the raw material area and a ratio of the
raw material area to an unworked surface area of the raw
material area.

13. Method according to claim 1, further comprising
weighting additional dental prostheses to be manufactured
with predetermined values and forming a sum of the weighted
values.

14. Method for manufacturing a dental prosthesis from a
raw material area, comprising:

selecting the raw material area from which to manufacture

the dental prosthesis from among a plurality of raw
material areas, wherein the selection 1s made on the basis
of a number of the plurality of raw material areas.

15. Method according to claim 14, further comprising fur-
ther selecting the raw material area on the basis of at least one
of the following criteria:

utilization factor of the raw material areas after planned

manufacture of the dental prosthesis,
thickness of the available raw material area,
shape of an unworked surface of the raw material area to be
remaining aiter the manufacture of the dental prosthesis,

s1ze ol an unworked surface of the raw maternial area to be
remaining aiter the manufacture of the dental prosthesis,
and

manufacturing time.

16. Method according to claim 14, further comprising
automatically withdrawing the selected raw material area
from an automated storage and automatically supplying the
selected raw material area to a manufacturing machine for the
processing thereof.

17. Computer having

a device for storing data of at least one dental prosthesis,

and

means for determining a respective manufacturing position

of the at least one dental prosthesis with respect to a raw
material area on the basis of at least one of stability of the
raw material area during manufacture of the at least one
dental prosthesis and stability of the raw material area
after manufacture of the at least one dental prosthesis.

18. Computer having

a device for storing data of a dental prosthesis to be manu-

factured from a raw material area, and

means for selecting a raw material area for manufacture of

the dental prosthesis from a plurality of raw material
areas on the basis of a number of the plurality of raw
material areas.
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19. Computer program including instructions for performs- 22. Method according to claim 1, wherein manufacturing 1s
ing the method of claim 1 when the program 1s executed by a performed by milling out.
computer. 23. Method according to claim 16, wherein the automatic

withdrawing 1s performed using a robot arm or automated raw
5 material area transport and storage devices.
24. Method according to claim 16, wherein the manufac-
turing machine 1s a milling machine.

20. Machine-readable medium storing instructions to be
executed by a computer for performing a method according to
claim 1 when the 1nstructions are executed by a computer.

21. Method according to claim 1, wherein the raw material
area comprises an area ol a blank. * % % ok ok
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